The coordinated and regional varietal trial of normal season irrigated rice was carried out at Regional Agricultural Research Station (RARS), Tarahara, Nepal in 2014 & 2015 Out of the tested genotypes, NR 2157-166-1-3-5-1, Cieharang sub-1 and NR 2157-166-2-1-1-1 identified as promising with potential grain yield of 4313, 4290 and 4239 kg/ha respectively in over year analysis (2014-15) of coordinated varietal trial (CVT). These genotypes recorded 25 to 27 percent higher grain yield than national rice productivity and 4 to 6 percent more than check variety, Sabitri. The differences in grain yield among the tested genotypes and between the years were found significant, but interaction of genotypes to year was found non-significant. Similarly, KARAJAT-3 recorded the highest grain yield (4897 kg/ha) followed by NR 1190-24-4-2-2-2-3-2 (4861 kg/ha) in over year analysis (2014-15) of regional varietal trial (RVT), similarly and identified as promising genotypes. These promising genotypes recorded 43 and 8 percent higher grain yield than national rice yield and to the check variety, Sabitri, respectively in over year analysis. The differences in grain yield among genotypes and year were found significant.
Introduction
Rice (Oryza sativa L) is the major staple cereal crops of the country. It occupies 42.72 percent area (1.49 million hectares) of the total cultivated area of the cereal crops (3.48 million hectares) and about 53 percent production (5.048 million tons) of the total production (9.56 million tons) of the cereal crops of the country. The average rice productivity of the nation is 3394 kg/ha whereas it is 3586 kg/ha for eastern Terai region (MOAD, 2014) .
Rice cultivated area and production of the country is dominated by Terai region. About 68 percent rice cultivated area and 70 percent rice production is contributed by Terai region (MOAD, 2014) . About 70 percent of the total rice is produced for household consumption (Ghimire et al, 2013) .
Globally, rice is cultivated from latitude 35 0 S to 50 0 N and from sea level to 3000 meter as well as in both temperate and tropical climates. Rice can be grown in a variety of water regimes, that is, un submerged upland rice, moderately submerged lowland rice and submerged rice. Similarly, It can be grown in a wide range of soil types (Takahashi, 1984 , Oka, 1988 , OECD, 1999 . In Nepal, rice is being cultivating in diverse ecosystem such as irrigated (51%), upland (9%), rainfed lowland (37%), flash flood and deep water (3%) (Yadav et al., 2013) .
Rice is one of the most important staple foods for more than half of the world's population and influences the livelihoods and economics of several billion peoples (IRRI, 2006) which provides 20% of the per capita energy and 13% of the protein consumed worldwide (Juliano, 1994) .
These experiments were carried out in Regional Agricultural Research Station (RARS), Tarahara, Sunsari, Nepal in 2014 and 2015. This research station is located at 26 o 42′ North latitude and 87 o 16′ East longitude, and 136 meter above sea level. The climatic condition of the research farm is sub-tropical and soil texture is dominated by clay loam and pH of the soil ranges from 6.5-7.0 (RARS, 2014) . Similarly, The temperature ranges from minimum to maximum of 9.3 o C (January) and 35.5 o C (April) in 2014 while it was 9.8 o C (January) and 33.5 o C (July) in 2015 respectively. Similarly, annual precipitation in was found higher (2031.1 mm) in 2015 than in 2014 (1653.8 mm). The occurrence of rainfall from rice transplanting to flowering was higher (1281.8 mm) in 2015 whereas it was 916.2 mm in 2014.
Research Article H.K. Prasai et al. (2016) Int J Appl Sci Biotechnol, Vol 4(4): 489-497 This paper can be downloaded online at http://ijasbt.org & http://nepjol.info/index.php/IJASBT Rice variety development activities had initiated to develop high yielding rice varieties for irrigated ecosystem in 1980s (Mallik, 1981) . Total 50 varieties had already been released from 1967 to 2011 (MOAD, 2014) . Effective agriculture research and extension is one of the key components in increasing agriculture productivity (ADS, 2014) . Agricultural genetics is one of the components of increasing food production to meet the demand of ever increasing population (Editorial Nature Genetics, 2009 ). Positive changes in today agriculture became possible only through the development of technologies. In addition, these experiments were designed to identify high yielding genotypes as irrigated rice for eastern Terai of Nepal.
Materials and Methods
The CVT of normal season rice was carried out in 2014 and 2015 at irrigated condition of RARS, Tarahara The fertilizers were applied at the rate of 100:40:30 NPK kg/ha. Complete dose of phosphorus and potassium, half dose of nitrogenous fertilizers were applied as basal dose and remaining half dose of nitrogenous fertilizer was applied as top dress in two split doses, that is, 25 and 45 days after transplanting in both years. Days to heading and maturity, plant height, panicle length, tillers/m 2 , number of filled and unfilled grains in panicle, and grain yield were studies in both years' experiment. MSTAT-C and Excel software were used in analyzing the recorded data.
Regional varietal trial (RVT) of normal season irrigated rice was also conducted in 2014 and 2015 at RARS, Tarahara. The RVT was composed with the promising genotypes selected from CVT. RCBD was followed in layout of the experiment and the experiments were replicated three times in both years. The plot size, fertilizers dose and applications were same as above mentioned in CVT. The seeding of RVT was done in 26 June, 2014 and it was transplanted in July 25, 2014 in 2014 whereas seeding and transplanting was done in 28 June, 2015 and 20 July, 2015 
Result and Discussion

Coordinated Varietal Trial
Out of the tested CVT genotypes in 2014, IR 70215-39-CPA genotype was found early in flowering (97.66 days) and similar to maturity (126.67 days), but it produced lowest yield (2583 kg/ha). NR 2157-54-1-1-1genotype took long day to flower (123 days) and mature (151.33 days). The lowest plant height (90.33 cm) was observed for NR 2157-198-1-3-2-1and highest plant height (121.33 cm) was observed for IR 70210-39-CPA-7-1. Similarly, NR 2158-13-1-2-4-1 produced the highest grain yield (4125 kg/ha) followed by MTU 115 (4083 kg/ha), IR 76939-98-1-1-1 and NR 2157-32-2-2-2-1 (4000 kg/ha). These genotypes recorded 4 and 17 percent higher grain yield than check variety Sabitri (3833 kg/ha) and national productivity of rice respectively. Likewise, NR 2157-144-1-3-1-1, IR 80285-34-3-3-2, 8NR2167-41-11-3-1 and NR 2157-54-1-1-1-1 genotypes produced 2 and 15% higher grain yield than check variety and national productivity of rice and these 6 high yielding genotypes identified as superior from CVT, 2014. All of the characters included in these experiment were found significantly different among the tested genotypes (Table 1) Over year analysis of the tested characters included in CVT of 2014 and 2015 was also carried out. IR 78875-207-B-B-B was found earliest maturing (127.67 days) genotype but the grain yield was low (2883 kg/ha) than the national productivity (3394 kg/ha). IR 87377-B-B-93-3 and IR 79584-38-2-1-4 genotypes were found second early maturing genotypes (128-129 days) and produced 5-9 percent more grain yield (3570 and 3701 kg/ha respectively) than national yield of rice. NR 2158-13-1-2-4-1 genotype produced the highest grain yield (4313 kg/ha) followed by Cieharang Sub-1 (4290 kg/ha) and NR 2157-166-2-1-1-1 (4239 kg/ha). These high yielding genotypes recorded about 4-6 and 25-27 percent more grain yield than check variety Sabitri and national yield of rice respectively. Maturity period of these genotypes was found 139, 130 and 143 days respectively. The difference in days to flowering and maturity, plant height and grain yield was found significant among the genotypes and year, but interaction of genotypes to year was observed non-significant (Table 3) . Note: ** = p < 0.01, * = p < 0.05
Regional Varietal Trial
Out of the tested genotypes included in RVT of normal irrigated rice during 2014, BRRI Dhan -38 was found early in maturity (121 days) and shortest panicle length (21.33 cm), it produced yield by 27 percent (2483 kg/ha) than national average grain yield of rice. The highest (143 cm) and lowest (91cm) plant height was found in NR-1190-24-4-2-2-2-3-2 and Samba Masuli Sub-1 respectively. IR 7025-70-CPA-4-1-1-3 produced the highest grain yield (4416 kg/ha) followed by NR-1190-24-4-2-2-2-3-2 (4250 kg/ha). These genotypes recorded 25-30 and 3-30 percent higher grain yield than national yield of rice and check variety Sabitri, respectively and identified as superior genotypes. All the tested traits except number of tillers/m 2 were found different significantly due to genotypes ( Similarly 22 genotypes were tested in RVT of 2015, out of which, BARRI Dhan -38 identified as early maturing genotype (119.67 day) and second shortest panicle length (22.27 cm), but it's grain production was found about 4 percent low (3272 kg/ha) compared to national average yield. NR1190-24-4-2-2-2-3-2 was found tallest (136.20 cm) genotype whereas Cieharang Sub-1 was found dwarf (90.13 cm). Regarding grain yield, NR 2167-41-11-3 produced the highest grain yield (4591 kg/ha) followed by KARAJAT-3 (4536 kg/ha). The maturity period of these high yielding genotypes were found 138.67 and 131.33 days respectively. These superior genotypes recorded 35 and 17 percent higher grain yield than yield of national average and check Sabitri, respectively. All the tested characters except tillers number/m 2 was found significantly different among the genotypes (Table 5) .
Total thirteen genotypes were included in over year analysis of RVT. BRRI Dhan-38 was found earliest (120.33 days) in maturity but grain yield was observed 3 percent low (3286 kg/ha) compared with national average yield. Similarly, Swarna Sub-1 was found late in maturity (147.33 days) but it yielded 28 percent more than national average and 3 percent low than check variety Sabitri. KARAJAT-3 produced the highest grain yield (4897 kg/ha) followed by NR 1190-24-4-2-2-2-3-2 (4861 kg/ha). These high yielding genotypes recorded 43 and 8 percent more grain yield than the yield of national average and check variety, Sabitri, respectively. Another check variety Kanchhi Masuli recorded 4705 kg/ha grain yield. The grain yield of Kanchhi Masuli was observed 3 percent low than the grain yield of two high yielding genotypes. The grain filling of high yielding genotypes were found 82 and 89 percent, whereas panicle length were observed 25.30 and 25.03 cm, respectively. The differences in maturity days, plant height, panicle length and grain yield were found significant among the genotypes and between the tested years (Table 6 ). Note: ** = p<0.01, * = p< 0.05
Conclusion
In CVT of 2014-15, NR 2158-13-1-2-4-1, Cieharang Sub-1 and NR 2157-166-2-1-1-1identified as promising genotypes by producing 25 and 4 percent higher grain yield than grain yield of national average and check variety, Sabitri respectively. Regarding maturity days, Cieharnag Sub-1 was found early (130 days) than NR 2158-13-1-2-4-1 (139 days) and NR 2157-166-2-1-1-1 (143 days). Similarly, highest grain filling was observed in Cieharang Sub-1 (90.37%) followed by NR 2157-166-2-1-1-1 (87.77%) and NR 2158-13-1-2-4-1(86.37%). These three genotypes are identified as promising and are recommended to include in regional varietal trial from coming rice season to develop as regional varieties.
In RVT of 2014-15, KARAJAT-3 and NR 1190-24-4-2-2-2-3-2 genotypes produced 32 and 8 percent higher grain yield than the yield of national average and check variety, Sabitri respectively. In case of days to maturity, KARAJAT-3 was found a week early and NR 1190-24-4-2-2-2-3-2 5 about a week late than Sabitri. Grain filling of these high yielding genotypes was found 82 and 88 percent respectively. Panicle length of these genotypes were found 25 cm. So, these two genotypes identified as promising and are recommend to include in farmer's field trial for further verification of grain yield in farmers' managed condition as well to different agro-environment of eastern Terai.
